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(57) ABSTRACT 

Recording of time information and function information of 
each image forming process for which processing has been 
completed in a recording portion 64 (S1), judgment (S6) of 
whether or not a switching time that has been set is 0 for 
processing in which the elapsed time from completion to the 
present time is within a predetermined time for processing 
among the information in the recording portion (64), calcu 
lation (S7) of a time (T) in which the switching time is added 
to the completion time of each image forming process, com 
parison (S8) of the time (T) and a time information (Tmax), 
and update (S9) of the time information (Tmax) by the time 
(T) when the calculated time (T) is later than the time infor 
mation (Tmax) are repeatedly executed, and the latest time is 
set to the time information (Tmax). Switching is made to a 
power-saving mode when a counter (66) has timed the time 
information (Tmax). 

6 Claims, 7 Drawing Sheets 
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IMAGE FORMINGAPPARATUS, AN IMAGE 
FORMING METHOD, AND ANIMAGE 

FORMING PROGRAM 

TECHNICAL FIELD 

The present invention relates to an image forming appara 
tus such as a multifunction printer (hereinafter, referred to as 
“MFP) or facsimile in which a power-saving mode is execut 
able. 

BACKGROUND ART 

Conventionally, in image forming apparatuses such as 
MFPS that perform image forming process based on a plural 
ity of types of functions such as a copy function, a printer 
function, and a facsimile function, a configuration is adopted 
in which, when work has continuously not been performed 
for a predetermined time, it is possible to execute a power 
saving mode in which the power consumption during standby 
is decreased by cutting off the power Supply to each portion of 
the device. Specifically, in an image forming apparatus that 
performs electrophotographic image forming process, the 
control temperature of a fixing device, which has a compara 
tively high power consumption, is Switched to a temperature 
lower than the melting temperature oftoner during the power 
saving mode. Accordingly, when executing the power-saving 
mode, it is not possible to immediately begin the next image 
forming process, and image forming process is begun after 
waiting for completion of a return processing that raises the 
temperature of the fixing device to the toner melting tempera 
ture. 

Here, among the image forming process based on the plu 
rality of types of executable functions in an image forming 
apparatus such as an MFP. 
in the image forming process of an ordinary print function or 
fax function, each image forming process request is indepen 
dently generated, user operation of the image forming appa 
ratus before the start of processing is not made necessary, and 
So it is not necessary for the user to go to the installation 
location of the image forming apparatus. Accordingly, even 
when Switching to the power-saving mode immediately after 
the image forming process of the printer function or the fax 
function has been completed, the convenience of the user is 
not impaired. 

However, when performing image forming process in 
which user operation of the image forming apparatus is nec 
essary before starting processing, Such as the image forming 
process of the copy function, it is possible to intermittently 
perform a plurality of image forming processing that sand 
wiches operation of the device by a single user Such as setting 
of copy conditions and document exchange. Thus, when the 
time after the image forming process is complete until Switch 
ing is made to the power-saving mode is short, it is necessary 
to wait for completion of the return processing whenever 
starting the next image forming process. 

In consideration of such points, image forming apparatuses 
have been proposed in which the switching time, which is the 
time from completion of the image forming process until 
Switching to the power-saving mode, is determined according 
to the type of the function in the immediately previous image 
forming process and the connection status of the host device 
(see patent documents 1 and 2). 

However, in conventional image forming apparatuses in 
which the Switching time is determined according to the 
function of the image forming process that was executed 
immediately before, when a plurality of different types of 
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2 
image forming process are executed in parallel, or when a 
plurality of different types of image forming process have 
been generated in tandem, there is the problem that the deter 
mined Switching time is not a logical amount of time, leading 
to a decrease in the user's convenience and work efficiency. 

For example, when fax transmission data or print data is 
received during image forming process of the copy function 
for a plurality of document sets and image forming process 
has been executed for data received at the point in time that 
image forming process of the copy function for a single set of 
documents was completed, the final image forming process 
becomes image forming process of the facsimile function or 
the printer function, and while the user is performing opera 
tion of the device such as preparation of a document set for the 
next image forming process of the copy function or operation 
to set copy conditions, the device Switches to the power 
saving mode in a comparatively short amount of time after the 
time that image forming process of the received data is com 
pleted, and it is possible that without being able to perform the 
next image forming process of the copy function immediately 
at the point in time that the user completed operation of the 
device, the user will be unable to smoothly perform image 
forming process of the copy function for a plurality of docu 
ment SetS. 

It is an object of this invention to provide an image forming 
apparatus in which it is possible to realize effective power 
saving without impairing the convenience of the user, by 
determining the timing for Switching to a power-saving mode 
based on historical information of for example, image form 
ing process or operation related to image forming process. 
Patent document 1: JP 2000-184106A 
Patent document 2: JP 2000-151863A 

DISCLOSURE OF INVENTION 

This invention is provided with the following configura 
tions as a means for Solving the problems described above. 

(1) A configuration of this invention includes: 
an image forming portion that alternatively executes image 

forming process for a function for which operation of the 
device before starting processing is necessary and image 
forming process for a function for which operation of the 
device before starting processing is not necessary, 

a control circuit that switches the state of the power supply 
to at least the image forming portion from a processing opera 
tion mode to a power-saving mode when a Switchingtime that 
has been set in advance has elapsed since the completion time 
of the image forming process, and 

a recording circuit that records time information in which a 
processing execution time for each executed image forming 
process is specified and function information in which a func 
tion corresponding to the processing is specified, wherein 

the control circuit sets the switching time based on the 
function information of the image forming process among the 
image forming process recorded in the recording circuit for 
which the time information is within a predetermined time 
period. 

In this configuration, time information in which an execu 
tion time for each executed image forming process is speci 
fied and function information in which a function correspond 
ing to that processing is specified are recorded in a recording 
circuit, and when image forming process is completed, at 
least the power Supply state of the image forming portion 
Switches to the power-saving mode when the Switching time 
that has been set based on the function information of the 
image forming process executed from the present time to a 
predetermined time earlier has elapsed. 
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Accordingly, the Switching time from the completion of 
each image forming process to the power-saving mode is set 
based on a history of image forming process that takes into 
consideration function differences, and the usage conditions 
of the image forming apparatus from the user are reflected in 
the settings for the Switching time. 

Thus, if the execution frequency of image forming process 
for a function for which operation of the device before start 
ing processing is necessary is high, when image forming 
process for a function for which operation of the device 
before starting processing is not necessary is completed, a 
Switching time is set that corresponds to image forming pro 
cess for a function for which operation of the device before 
starting processing is necessary. 

Based on a history of image forming process that takes into 
consideration function differences, it is possible to set the 
Switching time from the completion of each image forming 
process to the power-saving mode, and the usage conditions 
of the image forming apparatus from the user can be reflected 
in the settings for the Switching time. Thus, it is possible to 
control power-saving without impairing the convenience of 
the user. 

(2) The control circuit sets the switching time based on the 
number of executions by function of the image forming pro 
cess for which time information recorded in the recording 
circuit is within a predetermined time period. 

In this configuration, when the image forming process 
completes, Switching is made to the power-saving mode when 
a Switching time set in consideration of the number of execu 
tions by function from the current time to a predetermined 
time earlier has elapsed. 

Based on a history of image forming process that takes into 
consideration the number of executions of image forming 
process by function, it is possible to set the Switching time 
from the completion of each image forming process to the 
power-saving mode, and the usage conditions of the image 
forming apparatus from the user by function can be reflected 
in the settings for the Switching time. Thus, it is possible to 
control power-saving without impairing the convenience of 
the user. 

(3) The control circuit sets the switching time based on the 
number of executions of the image forming process among 
the image forming process recorded in the recording circuit 
for which the time information is within a predetermined time 
period and that is for a function for which operation of the 
device before starting processing is necessary. 

In this configuration, when the image forming process 
completes, Switching is made to the power-saving mode when 
a Switching time from the current time to a predetermined 
time earlier, set in consideration of the number of executions 
of image forming process for a function for which operation 
of the device before starting processing is necessary, has 
elapsed. 

Based on a history of image forming process that takes into 
consideration the number of executions of image forming 
process for a function for which operation of the device 
before starting processing is necessary it is possible to set the 
Switching time from the completion of each image forming 
process to the power-saving mode, and the usage conditions 
of the image forming apparatus from the user with respect to 
a function for which operation of the device before starting 
processing is necessary can be reflected in the settings for the 
Switching time. Thus, it is possible to control power-saving 
without impairing the convenience of the user. 

(4) A Switching time is set for each function of the image 
forming process, the control circuit calculates the Switching 
time that Switching should be made to the power-saving mode 
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4 
from the Switching time corresponding to the function infor 
mation for each image forming process and the time infor 
mation recorded in the recording circuit, and Switching is 
made to the power-saving mode when the latest Switching 
time among the calculated Switching times has been reached. 

In this configuration, when the image forming process 
completes, a Switching time that Switching should be made to 
the power-saving mode is calculated for each image forming 
process executed up to that point in time, and the latest 
Switching time is selected as the time that Switching should be 
made to the power-saving mode. 

Based on a history of image forming process that takes into 
consideration the execution times of a plurality of image 
forming process, it is possible to determine the time to Switch 
to the power-saving mode. Thus, it is possible to more accu 
rately determine the timing at which switching should be 
made to the power-saving mode after completion of the image 
forming process. 

(5) The control circuit sets different switching times for 
each function of the image forming process. 

In this configuration, when the image forming process 
completes, a Switching time at which Switching should be 
made to the power-saving mode is calculated from Switching 
times and execution times that differ for each image forming 
process executed up to that point in time, and the latest 
Switching time is selected as the time that Switching should be 
made to the power-saving mode. 

Based on a history of image forming process that takes into 
consideration the processing time of each completed image 
forming process and the execution times of a plurality of 
image forming process, it is possible to determine the time to 
Switch to the power-saving mode. Thus, even when image 
forming process with a short Switching time has been com 
pleted immediately after image forming process with a long 
Switching time has been completed, it is possible to make the 
longer Switching time effective, and the convenience of the 
user can be improved. 

(6) The switching time is set for each operation of the 
device before the start of processing, a detection member is 
provided that detects operation of the device before the start 
of processing, the recording circuit also stores operating time 
information in which a time of operating occurrence for each 
operation detected by the detection member is specified, and 
the control circuit also calculates the Switching time at which 
Switching should be made to the power-saving mode from the 
Switching time corresponding to each operation and the oper 
ating time information recorded in the recording circuit. 

In this configuration, when the image forming process has 
completed, and when the device has been operated, the 
Switching time at which Switching should be made to the 
power-saving mode is calculated from execution times and 
switching times that differ for each operation of the device 
and each image forming process executed up to that point in 
time, and the latest Switching time is selected as the time that 
Switching should be made to the power-saving mode. 

It is possible to determine the timing at which Switching 
should be made to the power-saving mode in consideration of 
not only a history of the completed image forming process, 
but also a history of the operation of the device, and thus the 
convenience of the user can be further improved. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a block diagram that shows a configuration of an 
MFP that is an image forming apparatus according to an 
embodiment of this invention. 
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FIG. 2 shows the properties and the switching time setting 
state of each function of the image forming process in the 
aforementioned MFP. 

FIG. 3 shows an example of the recorded contents of the 
time information and the function information of each image 
forming process in a recording circuit of the aforementioned 
MFP. 

FIG. 4 is a flowchart that shows part of the processing 
procedure in a control circuit of the aforementioned MFP. 

FIG. 5 shows a specific example of a switching time deter 
mination method in the aforementioned MFP. 

FIG. 6 shows the Switching time setting state of each image 
forming process in the aforementioned MFP. 

FIG. 7 shows a specific example of a switching time deter 
mination method in an MFP that is an image forming appa 
ratus according to another embodiment of this invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

FIG. 1 is a block diagram that shows a configuration of an 
MFP that is an image forming apparatus according to an 
embodiment of this invention. An MFP 10 includes an image 
reading portion 1, a data input portion 2, a data processing 
portion 3, an image forming portion 4, an operating portion5. 
and a control portion 6, and executes image forming process 
for a copy function, a printer function, and a fax function. 
The image reading portion 1 reads an image of a document 

when the copy function is executed and outputs an image 
signal. The data input portion 2 includes a fax interface 21 that 
receives fax data sent from an external facsimile via a public 
telephone network, and a printer interface 22 that receives 
print data sent from a terminal device Such as a personal 
computer via a LAN or the like. 
The data processing portion 3 includes a fax data process 

ing portion 31 that deploys fax data received by the fax 
interface 21 as image data, a print data processing portion 32 
that deploys print data received by the printer interface 22 as 
image data, and a copy data processing portion 33 that con 
verts the image signal output from the image reading portion 
1 into image data. 
The image forming portion 4 includes an exposing device 

41 that irradiates light modulated by image data to the Surface 
of a photosensitive body, and a fixing device 42, and forms an 
image on paper based on the image data by performing elec 
trophotographic image formation. The operating portion 5 
includes a key Switch 51 that receives input of image forming 
conditions such as an image forming magnification or the 
number of image forming pages, or an instruction to start 
image forming process, and a display 52 that displays guid 
ance for operation of the image forming apparatus or the 
status of the image forming apparatus. 
The control portion 6 includes a CPU 61, an image pro 

cessing portion 62, an image storing portion 63, a recording 
portion 64, a timer 65, and a counter 66. The image processing 
portion 62 performs image processing Such as filter or edge 
processing for the image data output from the data processing 
portion 3. The image storage portion 63 temporarily stores 
image data for which image processing has been performed. 
The storage portion 64 is a recording circuit of this invention, 
and records information for determining the timing for 
switching to the power-saving mode. The timer 65 keeps track 
of the present time. The counter 66 measures the switching 
time interval that has been set. 

The CPU 61 is a control circuit of this invention, supervises 
and controls the image reading portion 1, the data input por 
tion 2, the data processing portion 3, the image forming 
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6 
portion 4, and the operating portion 5, and performs image 
forming process of the copy function, the printer function, 
and the fax function. When a startkey operation signalis input 
from the operating portion 5, the CPU 61 reads an image of a 
document on a document rest by operating the image reading 
portion 1, performs predetermined image processing of the 
image data by operating the image processing portion 62 after 
converting the image to image data by operating the copy data 
processing portion 33, and after storing the image data fol 
lowing image processing in the image storage portion 63, 
Supplies the image data to the exposing device 41 of the image 
forming portion 4 and performs the image forming process of 
the copy function. 
When print data is input via the printer interface 22, 

image data, for which predetermined image processing has 
been performed by the image processing portion 62 after 
being deployed by the print data processing portion 32, is 
Supplied to the exposing device 41 of the image forming 
portion 4 after being stored in the image storage portion 63, 
and image forming process of the printer function is per 
formed. When fax data is input via the fax interface 22, image 
data, for which predetermined image processing has been 
performed by the image processing portion 62 after being 
deployed by the fax data processing portion 32, is Supplied to 
the exposing device 41 of the image forming portion 4 after 
being stored in the image storage portion 63, and image 
forming process of the fax function is performed. 

In the image forming process for any of the functions, 
paper is transported to the image forming portion 4 by oper 
ating a paper transport portion not shown in the figures, at a 
timing synchronized with the exposure to the surface of the 
photosensitive body of the writing light modulated with 
image data by the exposing device 41 of the image forming 
portion 4. In the image forming portion 4, a latent electrostatic 
image formed on the surface of the photosensitive body by the 
exposure of writing light by the exposing device 41 is mani 
fested into a toner image. The paper is heated and pressurized 
by the fixing device 42 after the toner image is transferred 
from the surface of the photosensitive body, fixing the toner 
on the Surface of the paper. Thus, an image is formed on the 
paper based on the image data. 

After the image forming process for any of the functions is 
completed, when a standby state in which the start key opera 
tion or the input of print data or fax data are not performed 
continues for a predetermined period of time, the CPU 61 
switches the state of the power supply to the MFP 10 from a 
normal power mode in which image forming process can be 
immediately executed to a power-saving mode. 

For example, in the fixing device 42, which is the equip 
ment with the largest amount of power consumption in the 
MFP 10, the power supply is controlled such that in the 
normal power mode the temperature of the fixing device 42 is 
kept at about 180°C., at which it is possible to melt toner, and 
in the power-saving mode the control temperature of the 
fixing device 42 is set at a low temperature of about 120°C., 
or the power Supply to the fixing device 42 is Suspended. 
When the next image forming process is begun following a 
switch to the power-saving mode, after the state of the power 
supply to the MFP 10 has returned to the normal power mode 
it is necessary to wait for the temperature of the fixing device 
42 to rise to the temperature at which it is possible to melt 
tOner. 

Here, the time that should be set as the switching time at 
which Switching is made to the power-saving mode after 
completion of the image forming process differs for each 
function in the image forming process. This is because the 
status of image data input differs for each function. That is, in 
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the image forming process of the copy function, which makes 
user operation of the MFP 10 prior to the start of processing 
necessary, it is possible to intermittently perform a plurality 
of image forming processing that Sandwiches operation of the 
device by a single user Such as setting of image formation 
conditions and document exchange, and when the Switching 
time elapses in the interval from completion of the image 
forming process until the start of the next image forming 
process, and the MFP 10 switches to the power-saving mode, 
it is not possible to start image forming process immediately 
after the user completes operations for setting image forma 
tion conditions, document exchange, and the like. 
On the otherhand, in the image forming process of a printer 

function performed based on image data output from a termi 
nal device Such as a personal computer, the user only goes to 
the installation location of the MFP 10 and obtains paper for 
which image forming process is complete, and in principal 
the MFP 10 is not directly operated by the user. Further, in the 
image forming process of a fax function performed based on 
image data output from a facsimile, a user who has created 
image data almost never goes to the installed location of the 
MFP 10. 

For the above reasons, as shown in FIG. 2, a sufficiently 
long Switching time should be set in the image forming pro 
cess of the copy function, giving priority to the convenience 
of the user. On the other hand, a sufficiently short switching 
time should be set in the image forming process of the fax 
function, giving priority to the power consumption efficiency 
over the convenience of the user. Also, a Switching time of 
intermediate length should be set in the image forming pro 
cess of the printer function, in consideration of the conve 
nience of the user and the power consumption efficiency. 

Further, the respective frequencies of execution of the 
image forming process of the copy function, the image form 
ing process of the printer function, and the image forming 
process of the fax function in the MFP10 are not uniform; the 
frequency of execution of the image forming process of one of 
the functions becomes more than the frequency of execution 
of the image forming process of the other functions depend 
ing on the circumstances of the installation of the MFP 10. 
Thus, for example, when fax data is input in an MFP 10 in 
which the image formation operation of the copy function is 
exclusively executed and Switching is made to the power 
saving mode after a Sufficiently short Switching time elapses 
following completion of the image forming process of the fax 
function, it is not possible for a user who has next gone to the 
MFP 10 to immediately start the image forming process of the 
copy function. 

Consequently, in the MFP according to an embodiment of 
this invention, as shown for example FIG.3, a history of time 
information in which a processing execution time is specified 
for each image forming process executed and function infor 
mation in which a corresponding function is specified is 
stored in the recording portion 64. In the example shown in 
FIG. 3, as time information in which a processing execution 
time is specified for each image forming process executed, 
the time that elapses from completion of each image forming 
process until the present time is recorded in an updated man 

. 

The CPU 61 refers to the recorded contents of the recording 
portion 64 whenever the image forming process is completed 
or started, and determines the switching time with reference 
to a function in the image forming process for which execu 
tion is complete, whose elapsed time from the time that pro 
cessing is completed or started until the present time is within 
a predetermined period of time. For example, when different 
Switching times have been determined in advance for each of 
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8 
the image forming process of the copy function, the image 
forming process of the printer function, and the image form 
ing process of the fax function, the CPU 61 classifies a plu 
rality of image forming process for which execution is com 
plete, whose elapsed time until the present time is within a 
predetermined period of time, into the functions of the copy 
function, the printer function, and the fax function, and 
Switches to the power saving mode when the Switching time 
that has been determined inadvance for the function executed 
the most times has elapsed. 
When a different switching time has been determined in 

advance for each of the image forming process in which 
operation of the MFP 10 before the start of processing is 
necessary (the copy function) and the image forming process 
in which operation of the MFP 10 before the start of process 
ing is not necessary (the printer and fax functions), the CPU 
61 classifies the processing into functions in which operation 
of the MFP 10 before the start of processing is necessary and 
functions in which operation of the MFP 10 before the start of 
processing is not necessary, and Switches to the power saving 
mode when the switching time that has been determined in 
advance for the function executed the most times has elapsed. 

Also, if the image forming process of the copy function has 
been executed such that the elapsed time from the completion 
time or the start time of processing until the present time is 
within a predetermined time interval, the CPU 61 can also 
Switch to the power-saving mode when a comparatively long 
Switching time that has been set in advance for the image 
forming process of the copy function has elapsed when the 
image forming process of the printer function or the image 
forming process of the fax function, for which a compara 
tively short switching time has been set in advance, is com 
pleted. 

Further, the CPU 61 can increase or decrease the switching 
time according to the execution frequency by function of the 
image forming process for which the elapsed time from the 
time that processing is completed or started until the present 
time is within a predetermined period of time. For example, 
the Switching time is made longer when the execution fre 
quency of the image forming process of the copy function is 
high, and the Switching time is made shorter when the execu 
tion frequency of the image forming process of the copy 
function is low. 

FIG. 4 is a flowchart that shows part of the processing 
procedure in a control circuit of an image forming apparatus 
according to another embodiment of this invention. The CPU 
61 of the MFP 10 which is an image forming apparatus 
according to this embodiment records time information and 
function information of completed image forming process in 
the recording portion 64 when image forming process is 
complete (S1), and sets the contents of a time information 
Tmax to 0 (S2). The time information Tmax is assigned to a 
predetermined memory area of RAM that is not shown in the 
figures, and stores the latest time as the Switching time that is 
the timing to Switch to the power-saving mode. 

Afterwards, the CPU 61 judges whether or not the elapsed 
time from the completion time to the present time for the 
image forming process for which execution is complete that 
has been stored in the recording portion 64 is within a prede 
termined time period (S3), and deletes information for that 
image forming process from the recording portion 64 when 
the elapsed time exceeds the predetermined time period (S4). 
When the elapsed time from the completion time until the 

present time is recorded in an updated manner as the time 
information of each image forming process in the recording 
portion 64, the CPU 61 reads that time information when 
performing the processing of S3. Also, when the completion 
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time is recorded as the time information of each image form 
ing process in the recording portion 64, the CPU 61 calculates 
the difference between the time information (completion 
time) read from the recording portion 64 and the present time 
as the elapsed time when performing the processing of S3. 
When the elapsed time in S3 is within the predetermined 

period of time, the CPU 61 reads the function information of 
that image forming process from the recording portion 64 
(S5), and judges whether or not the switching time set in 
advance to the read function is 0 (S6). When the switching 
time that has been set in advance is not 0, the CPU 61 calcu 
lates a time T by adding the Switching time that has been set 
in advance to the completion time of that image forming 
process (S7), and compares the calculated time T to the time 
information Tmax (S8) When the calculated time T is later 
than the time information Tmax, the CPU 61 sets the value of 
the time T to the contents of the time information Tmax (S9). 

The Switching time set inadvance for each function used to 
calculate the time T in S7 may also be increased or decreased 
based on the history of the image forming process of each 
function. 
When the elapsed time from the completion time until the 

present time is recorded in an updated manner as the time 
information of each image forming process in the recording 
portion 64, the CPU 61 adds the switching time after subtract 
ing the time information (elapsed time) from the present time 
when performing the processing of S7. Also, when the 
completion time recorded as the time information of each 
image forming process in the recording portion 64, the CPU 
61 adds the switching time to the time information (comple 
tion time) read from the recording portion 64 when perform 
ing the processing of S7. 
The CPU 61 repeatedly executes the processing of the 

aforementioned S3 to S9 for all of the respective image form 
ing process recorded in the recording portion 64, and of the 
times in which the switching time has been added to the 
completion time with respect to each of the individual or 
plurality of image forming process whose elapsed time is 
within the predetermined time, the latest time is set to the time 
information Tmax. The CPU 61 sets the time information 
Tmax determined in this manner to a counter 66 as the switch 
ing time (S10), and when the counter 66 has counted up, the 
current time is considered to have reached the Switching time 
and the CPU 61 switches to the power-saving mode. 
When the next image forming process has started before 

Switching is made to the power-saving mode following 
completion of image forming process, the CPU 61 halts the 
operation of the counter 66 and the switching time timer is 
made invalid. 

With the processing described above, for example, as 
shown in FIG. 5, in a case in which the image forming process 
of the copy function started at a time T1 is completed at a time 
T2, and the image forming process of the fax function started 
at a time T3 is completed at a time T4 before a predetermined 
time has elapsed, a time T6 is set as the Switching time when 
the time T6, in which a switching time TC that has been set in 
advance for image forming process of the copy function is 
added to the time T2, is later than a time T5, in which a 
Switching time TF that has been set in advance for image 
forming process of the fax function is added to the time T4. 

Thus, for example, after one instance of a plurality of 
image forming process of the copy function that a user who 
has gone to the MFP 10 executes has completed, even if fax 
data is input to the MFP10 from an external facsimile and the 
image forming process of the fax function has been executed 
during operation of the MFP 10 for preparation of the next 
image forming process of the copy function, no Switch is 
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10 
made to the power-saving mode when the comparatively 
short Switching time set in advance for the image forming 
process of the fax function has elapsed. Thus, if the user 
completes operation of the MFP 10 by the time that the 
comparatively short Switching time set in advance for the 
image forming process of the copy function has elapsed, it is 
possible to immediately start the next image forming process 
of the copy function, and the convenience of the user is not 
impaired. 

Also, as shown in FIGS. 6A and 6B, by setting not only the 
Switchingtime after completion of the image forming process 
for each function, but also setting the Switching time after 
occurrence of operation of the MFP 10 related to the image 
forming process for the copy function, it is possible to deter 
mine the timing at which Switching should be made to the 
power-saving mode by taking into consideration not only the 
history of the completed image forming process but also the 
history of operation of the device, and the convenience of the 
user can be further improved. 

For example, as shown in FIG.7, while a user who has gone 
to the installation location of the MFP10 is performing opera 
tion of the MFP 10 such as input of image forming conditions 
for the image forming process for the copy function or placing 
the manuscript, when the image forming process for the 
printer function started at a time T11 is completed at a time 
T13, before a time T17, in which a switching time TP that has 
been set in advance for the image forming process for the 
printer function is added to the time T13, operation of the 
MFP 10 is performed at times T14 to T16, and when a time 
T18, in which a switching time TO that has been set in 
advance for the operation related to the image forming pro 
cess of the copy function is added to the time T16, is later, the 
time T18 is set as the switching time. 

Accordingly, even if print data is input to the MFP10 from 
an external terminal device and the image forming process of 
the printer function has been executed while a user is per 
forming operation of the MFP 10 related to image forming 
process of the copy function, no Switch is made to the power 
saving mode when the comparatively short Switching time set 
in advance for the image forming process of the printer func 
tion has elapsed. Thus, the user can perform the next opera 
tion of the MFP 10 or execute the start of the image forming 
process of the copy function before the comparatively long 
Switching time that has been set in advance for the operation 
related to the image forming process of the copy machine has 
elapsed. 
The key switch 51 provided in the operating portion 5 

corresponds to a detection member of this invention. Also, as 
the operation of the MFP 10 prior to start of the image form 
ing process of the copy function, other than the key switch 51. 
it is possible to include an opening and closing operation of a 
document cover in the image reading portion 1. In this case, as 
the detection member of this invention, a member that detects 
the opening and closing operation of the document cover is 
provided in the document rest. 

Also, when in the power-saving mode, the MFP 10 may 
reduce not only the amount of power Supplied to the image 
forming portion 4; it may also reduce the amount of power 
supplied to other equipment in the MFP 10. 

Further, a configuration may be adopted in which, when 
performing image forming process for the printer or fax func 
tions with respect to print data or fax data treated as personal 
and confidential, because image forming process is per 
formed after waiting for the user to receive the data to enter 
their own identifying information, a comparatively long 
Switching time is set with the input time of print data or fax 
data treated as personal and confidential as a basis, time 
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information and operation information for the input of print 
data or fax data treated as personal and confidential are 
recorded along with time information and processing infor 
mation for the image forming process in the recording portion 
64. 
The invention claimed is: 
1. An image forming apparatus, comprising: 
an image forming portion that selectively performs a first 

kind of image forming processor a second kind of image 
forming process, the first kind of image forming process 
involving a manual operation of the image forming 
apparatus by an operator, the second kind of image form 
ing process not involving the manual operation; 

a control circuit for controlling power Supply to the image 
forming portion, the control circuit Switching the image 
forming portion to a power-saving state when a prede 
termined Switching time period has elapsed during 
which either one of the first and second kinds of image 
forming processes is not performed; and 

a recording circuit for recording time information and 
function information of an operation performed by the 
image forming portion, the time information specifying 
when the image forming portion completes the opera 
tion, the function information specifying what kind of 
operation it is, 

wherein a first Switching time period is determined in 
advance for the first kind of image forming process, and 
a second Switching time period is determined in advance 
for the second kind of image forming process, 

wherein the control circuit selectively uses either one of the 
first and second Switching time periods, based on func 
tion information of either one of the first and second 
kinds of image forming processes in which the time 
information recorded in the recording circuit is within a 
predetermined period of time, 

wherein the control circuit uses either one of the first and 
second Switching time periods which corresponds to the 
most frequently used one of the first and second kinds of 
image forming processes, and 

wherein when either one of the first and second kinds of 
image forming processes is completed during a corre 
sponding one of the determined first and second Switch 
ing time periods, the control circuit calculates Switching 
times so that Switching is to be made to the power-saving 
state, based on a Switching time period corresponding to 
the function information for each image forming process 
and on the time information recorded in the recording 
circuit, and Switching is made to the power-saving state 
when the later of the calculated switchingtimes has been 
reached. 

2. The image forming apparatus according to claim 1, 
wherein the control circuit uses the first and second switch 

ing time periods based on respective numbers of the first 
and second kinds of image forming processes performed 
within the predetermined time period. 

3. The image forming apparatus according to claim 1, 
wherein the control circuit uses the first and second switch 

ing time periods based on the number of the first kind of 
image forming process performed within the predeter 
mined time period. 

4. The image forming apparatus according to claim 1, 
further comprising a detection member that detects operation 
of the apparatus before the start of processing, 

wherein the Switching time period is set for each operation 
of the apparatus before the start of processing, and 

wherein the recording circuit also stores operating time 
information in which a time of operating occurrence for 

12 
each operation detected by the detection member is 
specified, and the control circuit also calculates the 
Switching time at which Switching should be made to the 
power-saving mode based on the Switching time period 

5 corresponding to each operation and the operating time 
information recorded in the recording circuit. 

5. An image forming method comprising the steps of 
selectively performing a first kind of image forming pro 

cess or a second image kind of forming process in an 
image forming portion, the first kind of image forming 
process involving a manual operation of the image form 
ingapparatus, the second kind of image forming process 
not involving the manual operation; 

controlling power Supply to the image forming portion by 
Switching the image forming portion to a power-saving 
state when a predetermined Switching time period has 
elapsed during which either one of the first and second 
kinds of image forming processes is not performed; 

recording time information and function information of an 
operation performed by the image forming portion, the 
time information specifying when the image forming 
portion completes the operation, the function informa 
tion specifying what kind of operation it is: 

determining, in advance, a first Switching time period for 
the first kind of image forming process, and determin 
ing, in advance, a second Switching time period for the 
second kind of image forming process; 

selectively using either one of first and second Switching 
time periods for each of the first and second kinds of 
image forming processes, based on function information 
of either one of the first and second kinds of image 
forming processes in which the time information is 
within a predetermined period of time; and 

using either one of the first and second Switching time 
periods which corresponds to the most frequently used 
one of the first and second kinds of image forming pro 
CeSSes, 

wherein when either one of the first and second kinds of 
image forming processes is completed during a corre 
sponding one of the determined first and second Switch 
ing time periods, the Switching times are calculated so 
that Switching is to be made to the power-saving state, 
based on a Switching time period corresponding to the 
function information for each image forming process 
and on the recorded time information, and Switching is 
made to the power-saving state when the later of the 
calculated Switching times has been reached. 

6. A computer-readable medium having instructions stored 
thereon, Such that when the instructions are read and executed 

50 by a processor, the processor is configured to perform the 
steps of: 

selectively performing a first kind of image forming pro 
cess or a second kind of image forming process in an 
image forming portion, the first kind of image forming 
process involving a manual operation of the image form 
ingapparatus, the second kind of image forming process 
not involving the manual operation; 

controlling power Supply to the image forming portion by 
Switching the image forming portion to a power-saving 
state when a predetermined Switching time period has 
elapsed during which either one of the first and second 
kinds of image forming processes is not performed; 

recording time information and function information of an 
operation performed by the image forming portion, the 
time information specifying when the image forming 
portion completes the operation, the function informa 
tion specifying what kind of operation it is: 
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determining, in advance, a first Switching time period for 
the first kind of image forming process, and determin 
ing, in advance, a second Switching time period for the 
second kind of image forming process; 

Selectively using either one of first and second Switching 
time periods for each of the first and second kinds of 
image forming processes, based on function information 
of either one of the first and second kinds of image 
forming processes in which the time information is 
within a predetermined period of time; and 

using either one of the first and second Switching time 
periods which corresponds to the most frequently used 
one of the first and second kinds of image forming pro 
CeSSes, 
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wherein when either one of the first and second kinds of 

image forming processes is completed during a corre 
sponding one of the determined first and second Switch 
ing time periods, the Switching times are calculated so 
that Switching is to be made to the power-saving state, 
based on a Switching time period corresponding to the 
function information for each image forming process 
and on the recorded time information, and Switching is 
made to the power-saving state when the later of the 
calculated Switching times has been reached. 


